Transient ischemic dilation of the left ventricle on stress thallium-201 scintigraphy: A marker of severe and extensive coronary artery disease  by Teddy Weiss, A. et al.
752
Transient Ischemic Dilation of the Left Ventricle on Stress
Thallium-20t Scintigraphy: A Marker of Severe and Extensive
Coronary Artery Disease
lACC VoL 9. No.4
April 19X7:752-9
A. TEDDY WEISS, MD, FACC,* DANIEL S. BERMAN, MD, FACC, ALLAN S. LEW, MD,
JAN NIELSEN, BS, BENJAMIN POTKIN, BS, H. J. C. SWAN, MD, PHD, FACC,
ALAN WAXMAN, MD, JAMS HID MADDAHI, MD, FACC
Los Angeles, California
On exercise thallium-20t scintigraphy, it has been noted
that the size of the left ventricle is sometimes larger on
the immediate poststress image than on the 4 hour reo
distribution image; this phenomenon has been termed
transient ischemic dilation of the left ventricle. The an-
giographic correlates of this finding were assessed in 89
consecutive patients who underwent both stress-redis-
tribution thallium-201 scintigraphy and coronary arte-
riography. A transient dilation ratio was determined by
dividing the computer-derived left ventricular area of
the immediate postexercise anterior image by the area
of the 4 hour redistribution image. In patients with a
normal coronary arteriogram or nonsignificantcoronary
stenoses «50%), the transient dilation ratio was 1.02
± 0.05 and, therefore, an abnormal transient dilation
ratio was defined as >1.12 (mean + 28D).
The transient dilation ratio was insignificantly ele-
vated in patients with noncritical coronary artery disease
(50 to 89% stenosis) (1.05 ± 0.05) and in patients with
Stress-redistribution thallium-20 I scintigraphy is widely uti-
lized for detection and evaluation of patients with coronary
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critical stenosis (?90%) of only one coronary artery
(1.05 ± 0.051. In contrast, in patients with critical ste-
noses in two or three vessels, the transient dilation ratio
was significantlyelevated (1.12 ± 0.08 and 1.17 ± 0.09,
respectively; p < 0.05 compared with all other patient
groups). An abnormal transient dilation ratio had a sen-
sitivity of 60% and a specificity of 95% for identifying
patients with multivessel critical stenosis and was more
specific (p < 0.05) than were other known markers of
severe and extensive coronary artery disease, such as
the presence of multiple perfusion defects or washout
abnormalities, or both. Patients with multivesselcritical
stenoses frequently had an abnormal transient dilation
ratio in the absence of multiple reversible defects. It is
concluded that the transient ischemic dilation ratio, as
observed on stress-redistribution thallium-201 images,
is an easily derived and highly specific marker of mul-
tivessel critical stenosis.
(J Am Coil Cardiol 1987;9:752-9)
artery disease and may also assist in predicting an increased
likelihood of left main or triple vessel coronary artery dis-
ease (1,2) or an increased risk for subsequent cardiac events
(3-6). Classic signs of exercise-induced ischemia on thal-
lium-201 scintigraphy include reversible perfusion defects
(7), delayed washout of thallium (8-10) and increased pul-
monary uptake of thallium (11,12).
Recently, we and others (13) have noted that some pa-
tients with coronary artery disease have a pattern of transient
dilation of the left ventricle on the immediate poststress
images as compared with the 4 hour redistribution images.
Because this dilation must be present for at least 10 to 15
minutes after exercise to be visualized on the initial thallium-
20 I image, we reasoned that this pattern might be repre-
sentative of severe and extensive coronary artery disease
and therefore may represent transient ischemic dilation
(transient dilation) of the left ventricle.
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The purpose of this study was to determine whether this
transient dilation of the left ventricle could be used to iden-
tify patients with severe and extensive coronary artery dis-
ease, and if so, to determine whether it was additive to
information provided by visual or quantitative analysis of
other previously described thallium-20I scintigraphic mark-
ers of coronary artery disease.
Methods
Study patients. The study group comprised 89 patients.
70 men and 19 women with a mean age of 58 years (range
37 to 77), who had undergone stress redistribution thallium-
20I scintigraphy and subsequent coronary angiography within
2 months of the thallium-20I study without any intervening
coronary event. Patients who failed to achieve 75% of max-
imal predicted heart rate and those with noncoronary cardiac
disease were excluded.
The patients were classified into ji ve groups according
to the extent and severity of coronary artery disease as
determined by visual analysis of the coronary arteriograms.
Group I (no or nonsignificantdisease) comprised 23 patients
with either a normal coronary arteriogram or a maximal
luminal diameter coronary artery narrowing of < 50%. Group
II (noncritical coronary artery disease) comprised 10patients
with at least one stenosis of 2 50% but without any stenosis
of 2 90%. The remaining 56 patients with at least one ste-
nosis of 2 90% (critical stenosis) were subclassifi ed ac-
cording to the number of vessels with critical stenosis. In
Group III, there were 26 patients with critical stenosis of
only one vessel. In Group IV, 17 patients had critical ste-
noses in two vessels and in Group V 13 patients had critical
stenoses in all three vessels. Thirty-two patients had both
historic and electrocardiographic evidence of prior myo-
cardial infarction.
Exercise testing and thallium-20I scintigraphy. Graded
treadmill exercise was performed using a maximal Bruce
protocol. At peak exercise. 2 mCi of thallium-20I was in-
jected intravenously and exercise was continued for 60 sec-
onds. Three view (anterior. 45° and 85° left anterior oblique
views 18J) 10 minute thallium-20 I planar images were ob-
tained beginning 6 minutes after exercise and were repeated
in the same views 4 hours after exercise. The anterior view
was the first view to be obtained in each image sequence
and special care was taken to image at the same angle for
the immediate poststress and redistribution images. All im-
ages were stored by computer in a 128 x 128 x 8 bit
matrix.
Visual interpretation of thallium-2ot scintigrams.
Thallium images from each patient were interpreted by con-
sensus of two experienced observers who were unaware of
the results of any other investigation. For interpretation of
the scintigrams, the left ventricle was divided into five seg-
ments. Thallium uptake of each region was scored by con-
sensus of the two independent observers using a four point
scoring system: 0 = normal uptake. I = slightly reduced
uptake, 2 = moderately reduced uptake and 3 = severely
reduced uptake. In the stress scintigram. regions with a score
of 0 or I were considered normal and those with a score of
2 or .3 were considered defects. Defects were considered
reversible if the stress-redistribution scores were 3-0. 3-1 ,
2-0 . or 2-1_
Visual asse ssment (?I' change ill leJi ventricular size was
determined from the anterior view and transient dilation was
considered to be present when there was a definite reduction
in the size of the left ventricle between the stress and the 4
hour redistribution images.
Quantitative analysis of thallium-20I scintigrams.
Transient dilation. After interpolative background subtrac-
tion and 9 point smoothing, the epicardial border of the left
ventricle was manuallyassigned in the anterior view on both
the stress and 4 hour redistribution images. In patients with
severe defects in whom the epicardial border would not be
clearly defined, the computer operator assigned a region that
most closely approximated the typical left ventricular shape.
The left ventricular area on the anterior view in each stage
was then determined by the number of pixels contained
Figure I. Computer display of quantitative method for calculation
of the transient dilation ratio. Shown are the background-subtracted
smoothed images (top ) and manually assigned left ventricular re-
gions of interest (ROI. bottom) of stress images (left ) and 4 hour
images (right) in a patient with triple vessel coronary artery dis-
ease. PXL = pixel.
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within the epicardial border (Fig. I and 2). The transient
dilation ratio was determined by dividing the left ventricular
area on the stress image by the left ventricular area on the
4 hour redistribution image.
Myocardial thallium-20 I stress-redistribution and wash-
out. The scintigrams were analyzed quantitatively using a
previously described program (8) that defines stress defects
and slow washout abnormalities by comparison of the pa-
tient's circumferential profileswith the lower limit of normal
values. Briefly, this method consists of the following steps:
1) bilinear interpolative background subtraction, 2) 9 point
smoothing, 3) maximal count, 60 point circumferential pro-
Figure 2. Unprocessed immediate poststress (left) and 4 hour
redistribution (right) thallium-201 scintigrams in the anterior (top),
45° left anterior oblique (LAO) (middle) and steep LAO (bottom)
views in a patient with obvious transient dilation . Defect analysis
reveals evidence ofa reversible perfusion defect in theleft anterior
descending coronary distribution as well as abnormal pulmonary
thallium uptake. Quantitative thallium-201 analysis did not reveal
additional abnormalities. Coronary angiography revealed subtotal
proximal left anterior descending and left circumflex artery ste-
noses and 100% occlusion of the right coronary artery.
. . i
M... ·R
files of the stress and 4 hour myocardial distributions of
thallium, and 4) generation of percent washout circumfer-
ential profiles. Stress defects were defined by any 18° seg-
ment (three contiguous radii) of the stress profile falling
below the normal limit. Slow washout was defined by any
18° segment (three contiguous radii) of the 4 hour washout
profile falling below the normal limit. A study was consid-
ered abnormal jf there were at least two abnormal 18°arcs,
not necessarily adjacent, in the combined stress distribution
and washout profiles in any of the three views.
Assignment of thallium-20l abnormalities to vascular
territories. For both visual and quantitative analysis, each
abnormal segment was assigned to a presumed vascular
territory and these vascular territories were used to infer the
number of significantly stenosed coronary arteries (9). An-
terior or septal abnormalities were considered to represent
stenoses in the left anterior descending coronary artery,
posterolateral abnormalities to represent those in the left
circumflex artery and inferior abnormalities to represent those
in the right coronary artery. According to this classification,
each patient would have involvement of between zero and
three vascular territories by visual or quantitative scinti-
graphic criteria.
Pulmonary thallium washout. In a subgroup of 32 of
the 89 patients, pulmonary thallium-201 washout was mea-
sured by methods previously described by our laboratory
(12). For this determination, the pulmonary thallium activity
at stress and redistribution was determined as the average
number of counts per pixel within a 10 x 10 pixel region
of interest placed over the medial aspect of the left upper
lung field of the anterior view image, and the degree of
pulmonary thallium washout was expressed as the amount
of redistribution counts as a percent of the stress value. A
value of 2:0.41 was considered abnormal (12).
Statistical methods. Continuous Gaussian variables are
described by their mean and standard deviation. The one-
way analysis of variance was used for the comparison of
the transient dilation ratio among the five subgroups and
proportionaldifferences were compared using Fisher's exact
test. All analyses were performedusing BMOP biostatistical
software and a two-tailed probability (p) value of ~0.05
was considered to represent statistical significance.
Results
Transient dilation ratios in Groups I to V and the
criterion for abnormality. The relation between the tran-
sient dilation ratio and the presence and extent of coronary
artery disease is shown in Figure 3 and Table I . Patients
without coronary artery disease or with nonsignificant dis-
ease (Group I) had very little change in the size of the left
ventricle between stress and 4 hour imaging (mean transient
dilation ratioof 1.02 ± 0.05). On the basis of these findings,
a transient dilation ratio of > 1.12 (Group I mean + 2S0)
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Figure 3. Relation between the transient dilation ratio (TID) and
the presence and extent/severityofcoronary artery disease (CAD) .
Mean ± I SD values are shown to the leftof the individual values
ineach group. Horizontal line, Upper normal for transientdilation
ratio. LV = left ventricular; RDST = redistribution; IV, 2V and
3V = one, two and three vesseldisease; ;::90% = ;::90% coronary
artery stenosis.
was considered abnormal. In patients with noncritical coro-
nary artery disease (Group II) and those with critical stenosis
of only one vessel (Group III), the transient dilation ratio
was (1.05 :t 0.05 and 1.05 :t 0.08, respectively. In con-
trast, patients with multivessel critical stenosis (Groups IV
and V) had a significantly increased transient dilation ratio
of 1.12 ± 0.08 and 1.17 ± 0.09, respectively (p s; 0.05
versus all other groups).
Patients with coronary artery disease were classified ac-
cording to the presence or absence ofmyocardial infarct ion
(Table 2). The transient dilation ratio was slightly but not
Without Prior MI
1.06 :!: 0 .06 (n = 6)
1.06 :!: 0 . 10 (n = 14)
1. 13 :!: 0.07 (n = 8)
1.20 :': 0 .06 (n = 6)
With Prior MI
1.04 :!: 0.05 (n = 4)
1.04 :!: 0.04 (n = 12)
1.11 :!: 0 .08 (n = 9)
1.14 :!: 0 .1 1 (n = 7)
(I
III
IV
V
MI = myocardial infarction.
Angiographic
Group
significantly higher in patients without prior infarction in
all subgroups with disease.
Detection of coronary artery disease (50% stenosis).
The transient dilation ratio was not a sensitive marker for
detection of any significantcoronary artery disease (Groups
11 to V); only 20 (30%) of the 66 patients with significant
coronary artery disease had an abnormal transient dilation
ratio. In patients with and without prior myocardial infarc-
tion, the sensitivity for detection was similar: 9 (28%) of
32 versus 10 (29%) of 34, respectively. The transient di-
lation ratio, however, was a specific marker of significant
coronary artery disease, 22 (96%) of the 23 patients without
significant coronary artery disease (Group I) having a normal
value.
Detection of multi vessel critical stenosis: comparison
with other markers. Table 3 compares sensitivities and
specificities for the transient dilation ratio and four other
variables of disease severity and extent with respect to the
ability to identify patients with multivessel critical coronary
artery stenoses. An abnormal quantitative transient dilation
ratio had a sensitivity of 60% (18 of 30) and a specificity
of 95% for identifying patients with multivessel critical ste-
noses. Although visual assessment of transient dilation on
the thallium images had a sensitivity similar to that of the
quantitative transient dilation ratio for detection of multi-
vessel critical stenosis (25 [83%] of the 30 patients) (p =
NS versus quantitative transient dilation), the visual as-
Table 2. Transient Ischemic Dilation Ratio in Patients With and
Without Prior Myocardial Infarction
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Table I. Relation Between Clinical, Stress Electrocardiographic and Scintigraphic Results and the Angiographic Presence and
Severity of Coronary Artery Disease (Mean ± SD)
Coronary
Angiograp hic Age ST TID
Group Findings No. (yr) Ex T (mm ) D and/or W Ratio
I Normal 23 55 :': 10 8.9 :': 2.4 0 .5 :': 1.1 1.5 :!: 1.0 1.02 :!: 0.05
II < 90% lesions 10 57 z; I I 8.0 :!: 2.2 1.4 :': 1.8 0 .7 :!: 0 .8 1.05 :': 0.05
III IV 2' 90% lesions 26 56 :': 10 8.9 :!: 2.5 0.7 :': 0 .9 1.8 :': 0 .9 1.05 :!: n.08
IV 2V 2' 90% lesions 17 61 :': 9 7.7 ::!:: 2.6 1.3 :': 1.1 2.5 :!: 0.7 1.12 :': O.OK'
V 3V 2' 90% or left 13 63 ± 7 7.4 :!: 2.4 1.2 :!: 1.4 2.2 :!: 0.8 1.17 :!: 0.09 t
main >75%
*p < 0 .05 versus Groups I. II and III individually or combined; t p < 0.0 1 vs. Gro up I, II and III individu ally or combined . D and/or W = number
of vascular territories (maximum = 3) with quantitative perfusion defect and/or slow washout abnormality; Ex T = exercise time; ST = maximal shift
of ST segment from baseline ; TID = transient ischemic dilation; IV. 2V and 3V = one vessel. two vessel and three vessel disease. respectively .
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Table 3. Frequency of Markers of Severe and Extensive Coronary Artery Disease in 89 Patients
Group
I II and III J. II and III IV and V
Test (n = 23) (n = 36) (n = 59) (n = 30)
Ex T < 6 min 1(4%) 5 (14%) 6 (10%) g (27%)
ST 2: 2 mrn 2 (9%) 7 (19%) 9 (15%) 9 (30%)
02:2 6 (22%) 13 (36%) 19 (32%) 24 (80%)
D and/or W 2: 2 12 (52%) is (50%) 30 (51%) 25 (83%)
Visual TO 8 (35%) II (31%) 19 (32%) 25 (83%)
Quant TO 1(4%) 2 (6%) 3 (5%) Ig (60%)
D and/or W 2: 2 number of segments with perfusion defects and/or slow washout abnormalities in
multiple vascular territories: Quant = quantitative: ST = maximal ST segment depression compared with
baseline ST segment: TO = transient dilation.
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sessment was not as specific as was the quantitative mea-
surement, being negative for multivessel disease in only 40
(68%) of the 59 patients without multivessel critical stenoses
(p s 0.0001 versus quantitative transient dilation).
By applying a more stringent criterion for abnormality
of the transient dilation ratio of >2.5SD above the Group
[ mean (transient dilation ratio of 2."1.15), 17 of 30 patients
with multivessel critical coronary stenosis were identified
(sensitivity 57%) and only I of the 59 patients with non-
critical or nonsignificant coronary artery disease or with
normal coronary arteries had this finding (specificity 98%).
Neither brief exercise duration (s6 minutes) nor severe
ST segment depression (>2 mm) was very sensitive or very
specific for multivessel critical stenosis. The presence of
quantitative thallium defects in multiple territories identified
24 of 30 patients with multivessel critical stenosis (sensi-
tivity 80%); however, this criterion lacked specificity for
multivessel critical stenosis as it was found in 19 of the 59
patients (specificity 68%) with less severe and extensive
disease (p < 0.001 versus quantitative transient dilation).
When washout abnormalities were combined with the quan-
titative defect analysis, the sensitivity for multivesselcritical
stenosis increased slightly to 25 (83%) of the 30 patients;
however, specificity decreased further to 29 (49%) of 59 (p
< 0.001 versus quantitative transient dilation).
Comparative ability to identify multivessel critical ste-
nosis in patients with and without prior myocardial in-
farction. Thirty-two patients had prior myocardial infarc-
tion. Sixteen of these were in the group of 30 patients with
severe and extensive coronary disease (Groups IV and V).
Nine of these 16 patients in the postinfaretion group had an
abnormal transient dilation ratio (sensitivity 56%) as com-
pared with 10 of the 15 patients in the group with no prior
infarction (sensitivity 64%) (p = NS). In all of the re-
maining 16 patients with prior myocardial infarction who
did not have severe and extensive disease, the transient
dilation ratio was S l.12 (specificity 100%). Of the 43 pa-
tients without myocardial infarction who did not have severe
or extensive coronary artery disease, 40 had a normal tran-
sient dilation ratio (specificity 93%).
Relation of abnormal transient dilation ratio to num-
ber of coronary vascular territories with reversible thal-
Iium defects (Fig. 4). Thirty-nine patients had no reversible
defect, 34 had a reversible defect in the distribution of one
coronary artery and 15 had reversible defects in multiple
vascular territories. There was a generally positive relation
between the number of territories with reversible defects
and the transient dilation ratio. Fifty percent of the patients
with reversible defects in multiple vascular distributions,
26% of the patients with a reversible defect in one vascular
distribution and 18%of the patients with no reversible defect
had an abnormal transient dilation ratio. Of the seven pa-
Figure 4. Relation between transient dilation ratio (TID) and the
number of coronary vascular territories with a reversible thallium-
20I (TI-201) defect. Horizontal line, Upper limit of normal of
transient dilation ratio. Abbreviations as in Figure 3.
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Figure 5. Relat ion between transient dilation (TID) ratio and
quantitative pulmonary thallium washout in 32 patients . Vertical
dottedline, Upper limit ofnormal ofpulmonary thallium washout.
DV = double vessel; NCA = normal coronary arteriograms (or
<50% coronary artery narrowing); SV = single-vessel; TV =
triple-vessel.
Discussion
Thallium-201 scintigraphy has been used for more than
a decade to detect coronary artery disease. Recently, it has
become increasingly utilized to assess the prognosis of pa-
tients with known or suspected coronary artery disease.
Variables that have been previously evaluated to assess
prognosis include the number of reversible defects, the total
number of defects (1-5) and the presence of abnormal pul-
tients with no reversible defect but an abnormal transient
dilation ratio, fi ve had multivessel critical stenoses and the
remaining two had > 75% left maincoronary artery stenosis.
Five of the seven had prior myocardial infarction .
Relation between abnormal transient dilation ratio
and abnormal pulmonary thallium washout (Fig. 5). In
the subgroup of 32 patients in whom pulmonary thallium-
201 washout was measured, this assessment was less ac-
curate than transient dilation for identifying patients with
multivessel critical stenosis. Although 9 (75%) of the 12
patients with multivessel critical stenosis had abnormal pul-
monary thallium washout, only 10 (50%) of the 20 patients
with lesser or no coronary artery disease had normal pul-
monary thallium washout. In this subgroup of 32 patients,
an abnormal transient dilation ratio had a sensitivity of 91 %
and a specifi city of 100% (p :s; 0.05 versus pulmonary
thallium-20 I washout) for identification of patients with
multivessel critical stenosis.
monary thallium uptake (5). In this study, we have defined
a new variable that can be observed in stress-redistribution
thallium-20I scintigraphy- the development of transient
ischemicdilation of the left ventricle, which can be observed
by comparing ventricular size on stress images to that on
the 4 hour redistribution images. Because each image is
acquired over a 10minute period, and because imaging does
not begin until 6 minutes after exercise, the finding of tran-
sient ischemic dilation of the left ventricle signifies a per-
sistent increase in left ventricular size after a wall motion
paresis induced by exercise. We reasoned that this phenom-
enon was likely to be related to severe and extensive coro-
nary artery disease. This hypothesis is confi rmed by the
results of this study showing that an abnormal transient
dilation ratio is a moderately sensitive and highly specific
marker of multivessel critical stenosis.
We use the term "ischemic" dilation of the left ventricle
because an abnormal transient dilation ratio was I) strongly
associated with multivessel critical stenosis, 2) associated
with shorter exercise duration and deeper ST segment
depression on stress electrocardiography. and 3) more fre-
quently seen in patients with multiple vascular territories
showing a reversible thallium-20 I defect.
Prolonged postexercise left ventricular dilation ap-
pears to be a marker of both severe and extensive coro-
nary artery disease. It has previously been shown (15) by
exercise radionuclide ventriculography that the left ventricle
dilates during exercise in patients with coronary artery dis-
ease, and that end-diastolic dilation is more marked and
may persist after exercise in patients with extensive disease.
Thus. because one component of an elevated transient di-
lation ratio is initial ventricular dilation, the process would
require extensive disease. Second, the abnormal transient
dilation phenomenon requires that the exercise dilation of
the left ventricle persist during the time of imaging for the
fi rst view (not completed until 15 minutes after exercise).
The duration of persistence of the ischemic state is likely
related to the degree of ischemia produced. which in turn
is related to the degree of obstruction of the involved coro-
nary artery. Thus, combining these factors, it is reasonable
to expect a relation between the abnormal transient dilation
ratio and the proportion of the myocardium subtended by
coronary arteries with critical disease. This is supported by
our fi ndings that the transient dilation ratio was only insig-
nifi cantly increased in patients with critical stenosis of only
one coronary artery (suggesting insufficient extent of isch-
emia to produce dilation). but was significantly increased
in patients with multivessel critical stenosis. The fact that
the transient dilation ratio was nOI a sensitive test for the
detection of coronary artery disease as such also supports
our contention that it is dependent on the presence of a large
region of left ventricle supplied by coronary arteries with
critical stenoses.
Seven patients with major angiographic disease (fivewith
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multivessel critical stenoses and two with severe left main
coronary artery disease) did not have reversible thallium-
20 I abnormalities but were defined as having an abnormal
study by the transient dilation ratio. Thus, the addition of
analysis of the transient dilation ratio appears to complement
the traditionalassessment of the number of reversibledefects
for assessing the extensiveness and severity of ischemic
involvement of the myocardium.
In this report, we arbitrarily excluded patients who failed
to achieve 75% of maximal predicted heart rate. Although
we suspect that the transient dilation ratio will be less sen-
sitive for the detection of severe and extensive coronary
artery disease in patients achieving only very low levels of
stress, it is also quite possible that, when present at these
low levels, this newly defined variable may maintain its
high specifi city for severe and extensive disease. Further
study of this finding in patients achieving only very low
levels of stress would be of potential clinical interest.
Abnormal transient dilation ratio versus number of
quantitative defects or washout abnormalities. The quan-
titative assessment of the abnormal transient dilation ratio
was similar in sensitivity for the presence of severe and
extensive coronary artery disease to that of the number of
quantitative defects or of washout abnormalities, or both,
on the thallium-20l studies (p = NS). However, the ab-
normal transient dilation ratio was more specifi c than either
of these quantitative indexes (p < 0.01 ). These results are
not surprising, because stress thallium-20I defects are often
found in territories of vessels that are not critically stenosed
(9). Furthermore, the addition of an isolated slow washout
abnormality appears important in identifying mild to mod-
erate coronary artery disease (9), and less important in de-
fining the presence of severe disease. The traditional quan-
titative myocardial variables, therefore, are sensitive indexes
for the presence of coronary artery disease, but are not
specific for critical coronary stenosis.
Transient dilation ratio versus preliminary thallium
washout. In a subgroup of 32 patients analyzed for pul-
monary thallium washout, the transient dilation ratio was
more effective than assessment of pulmonary thallium wash-
out in identifying patients with severe and extensive coro-
nary artery disease. The mechanism behind this phenome-
non is unclear. Several of our study patients had abnormal
pulmonary thallium washout despite the presence of a nor-
mal coronary arteriogram or insignifi cant coronary disease.
Thus this variable, which reflects an exercise-induced in-
crease in pulmonary capillary pressure, may be affected by
factors unrelated to coronary artery disease, such as left
ventricular hypertrophy, and may not be as specific for
coronary artery disease as is the transient dilation ratio.
Furthermore, although the pulmonary thallium washout has
been shown to be related to disease extent, it is not nec-
essarily related to the combination of severe and extensive
disease that appears to be necessary for the development of
transient dilation. This interrelation requires further study
in a larger group of patients.
The comparison of visual and quantitative methods for
analyzing transient dilation indicates that the conventional
visual approach does provide useful information regarding
change in left ventricular size, although this was more ef-
fectively and objectively analyzed through the quantitative
method.
Clinical implications. The absence of transient ischemic
dilation does not rule out severe and extensive disease in
any patient (sensitivity 60%); yet, in view of its high spec-
ificity (95%), its positive predictive value is high. Further
validation in prospective fashion is necessary to establish
the ultimate diagnostic value of this variable.
In view of our findings, we currently include the visual
assessment of the change in left ventricular size on the
anterior view between the stress and 4 hour imaging as part
of our routine thallium-20I analysis. When transient dilation
is noted to be present, we consider it to be strongly sugges-
tive of multivessel critical stenoses, and include this finding
in our clinical reports. The simple quantitative assessment
of the transient dilation ratio described improves the ac-
curacy of this assessment. The measurement appears to pro-
vide complementary information to that derived from the
other signs of exercise-induced ischemia in thallium scin-
tigraphy.
We gratefully acknow ledge the technical assis tance of Gregory Kuhl , MA
in the preparat ion of the manuscript and the assis tance of Kenneth Van
Trai n. BS and Ramez Bassir, MD in the quantitative analysis of the tran-
sient dilation ratios.
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